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<140> 
<141> 
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<151> 1999-06-10 



<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR amplification of Spl28 genomic sequences 

<400> 1 

tacccggtag tcttagcaga c 

<210> 2 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR amplification of Spl28 genomic sequence 

<400> 2 

atagccataa gttgatttgc catta 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR amplification of Spl30 genomic sequence 

<400> 3 

aagcttggcg agattgcaga a 




<160> 8 



<170> Patentln Ver. 2.0 



<210> 1 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR amplification of Spl30 genomic sequence 



<400> 4 

cttattagga ttgttagtag ttgattt 

<210> 5 
<211> 1992 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 5 

tacccggtag tcttagcaga cacatctagc 
gaaaaagtag cagaaaataa agagaaacat 
caggatttta aagagaagaa aacagcagtc 
cctgtgatag acaataacac tagcaatgaa 
aaatcccaag gagattatac ggactcattt 
gaagataaag ttgtctatat tgctgaattt 
aaggaactat ccagtcttaa gaatacaaaa 
ggtagtgcca tagaaacaac tccagataac 
tcatcggttg aaagggcaca aaaagtccaa 
ggagttgagg aagctattga ttacctaaag 
gatggtagag gtatggtcat ttcaaatatc 
atgagaatcg atgatgatgc caaagcctca 
actgataaaa attattggtt gagtgataaa 
ggcaaaatca ctgtagaaaa atatgatgat 
catattgcag ggattcttgc tggaaatgat 
atagatggaa ttgcacctaa tgcacaaatt 
tctgggtttg cgggtgatga aacaatgttt 
gttgatgttg tttcggtatc atctggtttt 
tggcaagcta ttcgggcatt aagaaaagca 
tatgcgactt ctgcttcaag ttcttcatgg 
accgacactg gaaatgtaac acgaactgca 
gctaaaaatc aaacagttga gtttgataaa 
agaaatatag gggccttttt cgataagagt 
gctcctagta aattaaaatt tgtatatata 
ttggatctta ggggcaaaat tgcagtaatg 
gcttttaaaa aagctatgga taagggtgca 
tactacaata gagataattg gacagagctt 
actaaaagtc aagtgttttc aatttcagga 
aatcctgata aaaaaactga agtcaaaaga 
gagcaatact atccaattga tatggaaagt 
gaaaaagaga ttgactttaa gtttgcacct 
atcatcgttc cagcaggatc tacatcttgg 
gatgtttcag cacctggtaa aaatattaaa 
acttatggct at 



tctgaagatg ctttaaacat ctctgataaa 60 
gaaaatatcc atagtgctat ggaaacttca 120 
attaaggaaa aagaagttgt tagtaaaaat 180 
gaagcaaaaa tcaaagaaga aaattccaat 240 
gtgaataaaa acacagaaaa tcccaaaaaa 300 
aaagataaag aatctggaga aaaagcaatc 360 
gttttatata cttatgatag aatttttaac 420 
ttggacaaaa ttaaacaaat agaaggtatt 480 
cccatgatga atcatgccag aaaggaaatt 540 
tctatcaatg ctccgtttgg gaaaaatttt 600 
gatactggaa cagattatag acataaggct 660 
atgagattta aaaaagaaga cttaaaaggc 720 
atccctcatg cgttcaatta ttataatggt 780 
ggaagggatt attttgaccc acatgggatg 840 
actgaacaag acatcaaaaa ctttaacggc 900 
ttctcttaca aaatgtattc tgacgcagga 960 
catgctattg aagattctat caaacacaac 1020 
acaggaacag gtcttgtagg tgagaaatat 1080 
ggcattccaa tggttgtcgc tacgggtaac 1140 
gatttagtag caaataatca tctgaaaatg 1200 
gcacatgaag atgcgatagc ggtcgcttct 1260 
gttaacatag gtggagaaag ttttaaatac 1320 
aaaatcacaa caaatgaaga tggaacaaaa 1380 
ggcaaggggc aagaccaaga tttgataggt 14 40 
gatagaattt atacaaagga tttaaaaaat 1500 
cgcgccatta tggttgtaaa tactgtaaat 15 60 
ccagctatgg gatatgaagc ggatgaaggt 1620 
gatgatggtg taaagctatg gaacatgatt 1680 
aataataaag aagattttaa agataaattg 1740 
tttaattcca acaaaccgaa tgtaggtgac 1800 
gacacagaca aagaactcta taaagaagat 1860 
gggccaagaa tagatttact tttaaaaccc 1920 
tccacgctta atgttattaa tggcaaatca 1980 

1992 



<210> 6 
<211> 664 
<212> PRT 

<213> Streptococcus pneumoniae 



<400> 6 

Tyr Pro Val Val Leu Ala Asp Thr Ser Ser Ser Glu Asp Ala Leu Asn 
15 10 15 

lie Ser Asp Lys Glu Lys Val Ala Glu Asn Lys Glu Lys His Glu Asn 
20 25 30 

lie His Ser Ala Met Glu Thr Ser Gin Asp Phe Lys Glu Lys Lys Thr 
35 40 45 

Ala Val lie Lys Glu Lys Glu Val Val Ser Lys Asn Pro Val lie Asp 
50 55 60 

Asn Asn Thr Ser Asn Glu Glu Ala Lys lie Lys Glu Glu Asn Ser Asn 
65 70 75 80 

Lys Ser Gin Gly Asp Tyr Thr Asp Ser Phe Val Asn Lys Asn Thr Glu 
85 90 95 

Asn Pro Lys Lys Glu Asp Lys Val Val Tyr He Ala Glu Phe Lys Asp 
100 105 110 

Lys Glu Ser Gly Glu Lys Ala He Lys Glu Leu Ser Ser Leu Lys Asn 
115 120 125 

Thr Lys Val Leu Tyr Thr Tyr Asp Arg He Phe Asn Gly Ser Ala He 
130 135 140 

Glu Thr Thr Pro Asp Asn Leu Asp Lys He Lys Gin He Glu Gly He 
145 150 155 160 

Ser Ser Val Glu Arg Ala Gin Lys Val Gin Pro Met Met Asn His Ala 
165 170 175 

Arg Lys Glu He Gly Val Glu Glu Ala He Asp Tyr Leu Lys Ser He 
180 185 ' 190 

Asn Ala Pro Phe Gly Lys Asn Phe Asp Gly Arg Gly Met Val He Ser 
195 200 205 

Asn He Asp Thr Gly Thr Asp Tyr Arg His Lys Ala Met Arg He Asp 
210 215 220 

Asp Asp Ala Lys Ala Ser Met Arg Phe Lys Lys Glu Asp Leu Lys Gly 
225 230 235 ^ 240 

Thr Asp Lys Asn Tyr Trp Leu Ser Asp Lys He Pro His Ala Phe Asn 
245 250 255 

Tyr Tyr Asn Gly Gly Lys He Thr Val Glu Lys Tyr Asp Asp Gly Arg 
260 265 270 

Asp Tyr Phe Asp Pro His Gly Met His He Ala Gly He Leu Ala Gly 
275 280 285 

Asn Asp Thr Glu Gin Asp He Lys Asn Phe Asn Gly He Asp Gly He 
290 295 300 



Ala Pro Asn Ala Gin He Phe Ser Tyr Lys Met Tyr Ser Asp Ala Gly 
305 310 315 320 



Ser Gly Phe Ala Gly Asp Glu Thr Met Phe His Ala He Glu Asp Ser 
325 ^ 330 335 

He Lys His Asn Val Asp Val Val Ser Val Ser Ser Gly Phe Thr Gly 
340 345 350 

Thr Gly Leu Val Gly Glu Lys Tyr Trp Gin Ala He Arg Ala Leu Arg 
355 ' 360 365 

Lys Ala Gly He Pro Met Val Val Ala Thr Gly Asn Tyr Ala Thr Ser 
370 375 380 

Ala Ser Ser Ser Ser Trp Asp Leu Val Ala Asn Asn His Leu Lys Met 
385 390 395 400 

Thr Asp Thr Gly Asn Val Thr Arg Thr Ala Ala His Glu Asp Ala He 
405 410 415 

Ala Val Ala Ser Ala Lys Asn Gin Thr Val Glu Phe Asp Lys Val Asn 
420 425 430 

He Gly Gly Glu Ser Phe Lys Tyr Arg Asn He Gly Ala Phe Phe Asp 
435 440 445 

Lys Ser Lys He Thr Thr Asn Glu Asp Gly Thr Lys Ala Pro Ser Lys 
450 455 460 

Leu Lys Phe Val Tyr He Gly Lys Gly Gin Asp Gin Asp Leu He Gly 
465 " 470 475 480 

Leu Asp Leu Arg Gly Lys He Ala Val Met Asp Arg He Tyr Thr Lys 
485 490 495 

Asp Leu Lys Asn Ala Phe Lys Lys Ala Met Asp Lys Gly Ala Arg Ala 
500 505 510 

He Met Val Val Asn Thr Val Asn Tyr Tyr Asn Arg Asp Asn Trp Thr 
515 520 525 

Glu Leu Pro Ala Met Gly Tyr Glu Ala Asp Glu Gly Thr Lys Ser Gin 
530 535 540 

Val Phe Ser He Ser Gly Asp Asp Gly Val Lys Leu Trp Asn Met He 
545 550 555 560 

Asn Pro Asp Lys Lys Thr Glu Val Lys Arg Asn Asn Lys Glu Asp Phe 
565 570 575 

Lys Asp Lys Leu Glu Gin Tyr Tyr Pro He Asp Met Glu Ser Phe Asn 
580 585 590 



Ser Asn Lys Pro Asn Val Gly Asp Glu Lys Glu He Asp Phe Lys Phe 
595 600 605 



4 



Ala Pro Asp Thr Asp Lys Glu Leu Tyr Lys Glu Asp lie lie Val Pro 
610 * 615 620 



Ala Gly Ser Thr Ser Trp Gly Pro Arg lie Asp Leu Leu Leu Lys Pro 

625 630 635 640 

Asp Val Ser Ala Pro Gly Lys Asn lie Lys Ser Thr Leu Asn Val lie 

645 650 655 



Asn Gly Lys Ser Thr Tyr Gly Tyr 
660 



<210> 7 
<211> 2319 
<212> DNA 

<213> Streptococcus pneumoniae 

Kt <4 00> 7 

!«J aagcttggcg agattgcaga atctaaattt 
CI! ctaaaaaaag atacaactgg ggtagaacat 
\f gaaaaatcta gttttactat tgatagaaat 
|l| gacttaaaga aactcattaa aaagaaattt 
sp ggtaagagaa tggaggaata cgattataaa 
lit gatgatggga ctgatctaga atatgaaact 
tatggtgttc taagtccgtc taaagatgga 
* a *. gtttctaaaa atgccaaggt atattatggg 
W accaagtatg atttccactc aaaaacgatg 
fll attgtggatg gattagcttt tgcaggagat 
0 aaaaaagctg aaattaaaat tagaatgcct 
Iff ccctatgtat caagttatgg gaatgtcata 
f*| aaaccagaca atttaactaa aatggaatct 
?|| caatatctgt taaaggataa tatcattcta 
tataatcctg gaaaaacgga tatgttagaa 
gcaaaaatac aaaaggccaa tcctaatcta 
gatagtagaa atgttgaaga tggaagaagt 
ggctttaaca ttataaggta tcaagtgttt 
atcgataaag acggaaatct tgtgacagat 
gataaagaat acactggaga ggataagttc 
atgttattta ttgataccaa accagtaaac 
tctaaatcta ataaaattta tgtacgaaat 
gataagggtg gttttaactg ggaattgaga 
atctacggag atttacacat tgataacact 
gacggtgaca tcatggactg gggaatgaaa 
gtaacagata tggatggaaa tgtttatctt 
gcagttggag tccactatca gtttttatat 
cctaagggaa atactagtat cgaatatgct 
gataaaagaa ataatggatt cgatggtgag 
aaagaatata catcatttaa tgatattaaa 
attgttgtaa aagattttgc aagaaataca 
acgggagagg taagtgaatt aaaacctcat 
gaaatgagtt caacgatagt gtcggaagaa 
ttagaaaaag gataccaatt tgatggttgg 
gctggctatg ttattaatct atcaaaagat 
gaggagaaaa aggaggaaga aaataaacct 
ccacaagtaa accatagtca attaaatgaa 
gagcattcac aaaaatctga ttcaactaag 
aatatcagta gtaaatcaac tactaacaat 



aaaaatttag gaaatggaaa agagggtagt 60 
catcatcaag aaaatgaaga gtctattaaa 120 
atttcaacaa ttagagactt tgaaaataaa 180 
agagaagttg atgattttac aagtgaaact 240 
tacgatgata aaggaaatat aatagcctac 300 
gagaaacttg acgaaatcaa atcaaaaatt 360 
cactttgaaa ttcttggaaa gataagtaat 420 
aataactata aatctataga aatcaaagcg 480 
acatttgatc tatacgctaa tattaatgat 540 
atgagattat ttgttaaaga taatgatcag 600 
gaaaaaatta aggaaactaa atcagaatat 660 
gaattagggg aaggagatct ttcaaaaaac 720 
ggtaaaatct attctgattc agaaaaacaa 780 
agaaaaggct atgcactaaa agtgactacc 840 
ggaaatggag tctatagcaa ggaagatata 900 
agagcccttt cagaaacaac aatttatgct 960 
acccaatctg tattaatgtc ggctttggac 1020 
acatttaaaa tgaacgataa aggggaagct 1080 
tcttctaaac ttgtattatt tggtaaggat 1140 
aatgtagaag ctataaaaga agatggctcc 1200 
ctttcaatgg ataagaacta ctttaatcca 1260 
ccagaatttt atttaagagg taagatttct 1320 
gttaatgaat cggttgtaga taattattta 1380 
agagatttta atattaagct gaatgttaaa 1440 
gactataaag caaacggatt tccagataag 1500 
caaactggct atagcgattt gaatgctaaa 1560 
gataatgtta aacccgaagt aaacattgat 1620 
gatggaaaat ctgtagtctt taacatcaat 1680 
attcaagaac aacatattta tataaatgga 1740 
caaataatag acaagacact aaacattaag 1800 
accgtaaaag aattcatttt aaataaagat 1860 
agggtaactg tgaccattca aaatggaaaa 1920 
gattttattt tacctgttta taagggtgaa 1980 
gaaatttctg gtttcgaagg taaaaaagac 2040 
acctttataa aacctgtatt caagaaaata 2100 
acttttgatg tatcgaaaaa gaaagataac 2160 
agtcacagaa aagaggattt acaaagagaa 2220 
gatgttacag ctacagttct tgataaaaac 2280 
cctaataag 2319 
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<210> 8 
<211> 773 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 8 

Lys Leu Gly Glu lie Ala Glu Ser Lys Phe Lys Asn Leu Gly Asn Gly 
15 10 15 

Lys Glu Gly Ser Leu Lys Lys Asp Thr Thr Gly Val Glu His His His 
20 25 30 

Gin Glu Asn Glu Glu Ser lie Lys Glu Lys Ser Ser Phe Thr lie Asp 
35 40 45 

Arg Asn lie Ser Thr lie Arg Asp Phe Glu Asn Lys Asp Leu Lys Lys 
50 55 ~ 60 

Leu lie Lys Lys Lys Phe Arg Glu Val Asp Asp Phe Thr Ser Glu Thr 
65 70 75 80 

Gly Lys Arg Met Glu Glu Tyr Asp Tyr Lys Tyr Asp Asp Lys Gly Asn 
85 90 95 

lie lie Ala Tyr Asp Asp Gly Thr Asp Leu Glu Tyr Glu Thr Glu Lys 
100 105 110 

Leu Asp Glu lie Lys Ser Lys lie Tyr Gly Val Leu Ser Pro Ser Lys 
115 120 125 

Asp Gly His Phe Glu lie Leu Gly Lys lie Ser Asn Val Ser Lys Asn 
130 135 140 

Ala Lys Val Tyr Tyr Gly Asn Asn Tyr Lys Ser lie Glu lie Lys Ala 
145 150 155 160 

Thr Lys Tyr Asp Phe His Ser Lys Thr Met Thr Phe Asp Leu Tyr Ala 
165 170 175 

Asn lie Asn Asp He Val Asp Gly Leu Ala Phe Ala Gly Asp Met Arg 
180 ~ 185 190 

Leu Phe Val Lys Asp Asn Asp Gin Lys Lys Ala Glu He Lys He Arg 
195 200 205 

Met Pro Glu Lys He Lys Glu Thr Lys Ser Glu Tyr Pro Tyr Val Ser 
210 215 220 

Ser Tyr Gly Asn Val lie Glu Leu Gly Glu Gly Asp Leu Ser Lys Asn 
225 230 235 * 240 

Lys Pro Asp Asn Leu Thr Lys Met Glu Ser Gly Lys He Tyr Ser Asp 
245 250 ~ ~ 255 



Ser Glu Lys Gin Gin Tyr Leu Leu Lys Asp Asn He He Leu Arg Lys 
260 265 270 



Gly Tyr Ala Leu Lys Val Thr Thr Tyr Asn Pro Gly Lys Thr Asp Met 
275 280 ~* 285 



Leu Glu Gly Asn Gly Val Tyr Ser Lys Glu Asp He Ala Lys He Gin 
290 295 300 

Lys Ala Asn Pro Asn Leu Arg Ala Leu Ser Glu Thr Thr He Tyr Ala 
305 310 315 320 

Asp Ser Arg Asn Val Glu Asp Gly Arg Ser Thr Gin Ser Val Leu Met 
325 330 335 

Ser Ala Leu Asp Gly Phe Asn He He Arg Tyr Gin Val Phe Thr Phe 
340 345 350 

Lys Met Asn Asp Lys Gly Glu Ala He Asp Lys Asp Gly Asn Leu Val 
355 360 ~ 365 

Thr Asp Ser Ser Lys Leu Val Leu Phe Gly Lys Asp Asp Lys Glu Tyr 
370 375 380 

Thr Gly Glu Asp Lys Phe Asn Val Glu Ala He Lys Glu Asp Gly Ser 
385 390 395 400 

Met Leu Phe He Asp Thr Lys Pro Val Asn Leu Ser Met Asp Lys Asn 
405 410 415 

Tyr Phe Asn Pro Ser Lys Ser Asn Lys He Tyr Val Arg Asn Pro Glu 
420 425 430 

Phe Tyr Leu Arg Gly Lys He Ser Asp Lys Gly Gly Phe Asn Trp Glu 
435 440 445 

Leu Arg Val Asn Glu Ser Val Val Asp Asn Tyr Leu He Tyr Gly Asp 
450 455 460 

Leu His He Asp Asn Thr Arg Asp Phe Asn He Lys Leu Asn Val Lys 
465 470 475 480 

Asp Gly Asp He Met Asp Trp Gly Met Lys Asp Tyr Lys Ala Asn Gly 
485 490 495 

Phe Pro Asp Lys Val Thr Asp Met Asp Gly Asn Val Tyr Leu Gin Thr 
500 505 ' 510 

Gly Tyr Ser Asp Leu Asn Ala Lys Ala Val Gly Val His Tyr Gin Phe 
515 520 525 

Leu Tyr Asp Asn Val Lys Pro Glu Val Asn He Asp Pro Lys Gly Asn 
530 535 54 0 

Thr Ser He Glu Tyr Ala Asp Gly Lys Ser Val Val Phe Asn He Asn 
545 550 555 560 

Asp Lys Arg Asn Asn Gly Phe Asp Gly Glu He Gin Glu Gin His He 
565 570 575 

Tyr He Asn Gly Lys Glu Tyr Thr Ser Phe Asn Asp He Lys Gin lie 



580 



585 



590 



lie Asp Lys Thr Leu Asn lie Lys lie Val Val Lys Asp Phe Ala Arg 
595 600 605 

Asn Thr Thr Val Lys Glu Phe lie Leu Asn Lys Asp Thr Gly Glu Val 
610 615 620 

Ser Glu Leu Lys Pro His Arg Val Thr Val Thr He Gin Asn Gly Lys 
625 630 635 ^ 640 

Glu Met Ser Ser Thr He Val Ser Glu Glu Asp Phe He Leu Pro Val 
645 650 655 

Tyr Lys Gly Glu Leu Glu Lys Gly Tyr Gin Phe Asp Gly Trp Glu He 
660 665 670 

Ser Gly Phe Glu Gly Lys Lys Asp Ala Gly Tyr Val He Asn Leu Ser 
675 680 685 

Lys Asp Thr Phe He Lys Pro Val Phe Lys Lys He Glu Glu Lys Lys 
690 695 700 

Glu Glu Glu Asn Lys Pro Thr Phe Asp Val Ser Lys Lys Lys Asp Asn 
705 710 715 720 

Pro Gin Val Asn His Ser Gin Leu Asn Glu Ser His Arg Lys Glu Asp 
725 730 ^ J 735 

Leu Gin Arg Glu Glu His Ser Gin Lys Ser Asp Ser Thr Lys Asp Val 
740 745 750 

Thr Ala Thr Val Leu Asp Lys Asn Asn He Ser Ser Lys Ser Thr Thr 
755 760 765 



Asn Asn Pro Asn Lys 
77 0 
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